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DETAILED ACTION 

Priority 

1 . Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 1 9(e) 
or under 35 U.S.C. 120, 121, or 365(c) is acknowledged. 

Information Disclosure Statement 

2. The information disclosure statement submitted on 05/12/2005 has been 
considered and made of record by the examiner. 

Drawings 

3. Figure 1 should be designated by a legend such as --Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-3, 6, 7, 9, 10, 14, 15, 19, and 21-23 are rejected under 35 U.S.C. 
1 03(a) as being unpatentable over Turner (US 5,561 ,687), in view of Fertner (US 
5,793,801). 

As to claim 1, Turner discloses a method for performing equalization on an input 
signal, comprising: creating a plurality of delayed samples of the input signal (see e.g., 
block 12, in Fig. 1 and column 1, lines 43-51); weighting the plurality of delayed input 
samples using a first corresponding plurality of adaptive coefficients (see coefficients 
13, and column 2, lines 3-7); and summing (see summers 14 and 16) the weighted 
plurality of delayed input samples along with a feedback signal (see the output of 
summer 24) and outputting a result of the summing as an equalizer output signal. 
Turner discloses all the subject matters claimed in claim 1 , except for orthogonally 
transforming each of the plurality of delayed input samples, and weighting the plurality 
of orthogonally-transformed delayed input samples using a plurality of transformed 
adaptive coefficients. Fertner, in the same field of endeavor, discloses a digital 
communication system (see the abstract), comprising a filter structure (see Fig. 4). 
Fertner, shows creating a plurality of delayed samples of the input signal (see blocks 
80a-80N); orthogonally transforming (see column 8, lines 40-41) each of the plurality of 
delayed input samples (see DFT block 82); weighting the plurality of orthogonally- 
transformed delayed input samples using a plurality of transformed adaptive coefficients 
(see units 84a-84N); and summing (see summer 86) the weighted plurality of delayed 
input samples. It would have been obvious to one of ordinary skill in the art at the time 
of invention to modify Turner as suggested by Fertner to accurately reconstruct the 
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received signal rather than just approximating it in the time domain (see Fertner column 
3). 

As to claim 2, Turner discloses that the feedback signal is formed by: creating a 
plurality of delayed samples of a receiver decision signal (see block 21 ); weighting the 
plurality of delayed decision samples using a second corresponding plurality of adaptive 
coefficients (see coefficients 23); and summing the weighted plurality of delayed 
decision samples to create the feedback signal (see adder 24). Fertner, in the same 
field of endeavor, discloses a digital communication system (see the abstract), 
comprising a filter structure (see Fig. 4). Fertner, as explained in rejection of claim 1 , 
shows creating a plurality of delayed samples of the input signal (see blocks 80a-80N); 
orthogonally transforming (see column 8, lines 40-41 ) each of the plurality of delayed 
input samples (see DFT block 82); weighting the plurality of orthogonally-transformed 
delayed input samples using a plurality of transformed adaptive coefficients (see units 
84a-84N); and summing (see summer 86) the weighted plurality of delayed input 
samples. It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Turner as suggested by Fertner to accurately reconstruct the 
received signal rather than just approximating it in the time domain (see Fertner column 
3). 

As to claim 3, Turner shows that the feedback signal is formed by: creating a 
plurality of delayed samples of a receiver decision signal (see block 21 ); 
weighting the plurality of delayed decision samples using a plurality of adaptive 
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coefficients (see coefficients 23 and column 2, lines 3-7); and summing (see summer 
24) the weighted plurality of delayed decision samples to create the feedback signal. 

As to claim 6, Turner further shows coupling the equalizer output signal to a 
decision device 18 and receiving a receiver decision signal back from the decision 
device (see the output of slicer 1 8). 

As to claim 7, Turner discloses updating the plurality of adaptive coefficients (see 
column 2, lines 3-7). 

As to claim 9, Turner discloses updating the second corresponding plurality of 
adaptive coefficients (see column 2, lines 3-7). 

As to claim 14, Turner discloses updating the first corresponding plurality of 
adaptive coefficients (see column 2, lines 3-7). 

As to claims 10 and 15, Fertner discloses that the step of updating the plurality of 
transformed adaptive coefficients includes the calculations as cited by the Applicant in 
claims 10 and 15 (see column 8). 

As to claim 19, Fertner does not expressly disclose that orthogonally 
transforming comprises computing a transform of each of the plurality of delayed input 
samples in a recursive manner by using a prior orthogonal transform of a prior one of 
the plurality of delayed input samples in a next orthogonal transform of a next one of the 
plurality of delayed input samples. However, it would have been obvious to one of 
ordinary skill in the art at the time of invention to modify the DFT used by Fertner in 
order to take advantage of a recursive structure to minimize computation and maximize 
the speed of calculations in the system. 
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As to claim 21, Turner discloses a method for performing equalization on an input 
signal, comprising: creating a plurality of delayed samples of the input signal (see e.g., 
block 12, in Fig. 1 and column 1, lines 43-51); weighting the plurality of delayed input 
samples using a first corresponding plurality of adaptive coefficients (see coefficients 
13, and column 2, lines 3-7); and summing (see summers 14 and 16) the weighted 
plurality of delayed input samples along with a feedback signal (see the output of 
summer 24); outputting a result of the summing as an equalizer output signal, and 
modifying the first corresponding plurality of adaptive coefficients based on decisions 
made in the receiver using prior versions of an equalizer output signal (see column 2, 
lines 3-7). Turner discloses all the subject matters claimed in claim 21 , except for 
orthogonally transforming each of the plurality of delayed input samples, and weighting 
the plurality of orthogonally-transformed delayed input samples using a plurality of 
transformed adaptive coefficients. Fertner, in the same field of endeavor, discloses a 
digital communication system (see the abstract), comprising a filter structure (see Fig. 
4). Fertner, shows creating a plurality of delayed samples of the input signal (see blocks 
80a-80N); orthogonally transforming (see column 8, lines 40-41) each of the plurality of 
delayed input samples (see DFT block 82); weighting the plurality of orthogonally- 
transformed delayed input samples using a plurality of transformed adaptive coefficients 
(see units 84a-84N); and summing (see summer 86) the weighted plurality of delayed 
input samples. It would have been obvious to one of ordinary skill in the art at the time 
of invention to modify Turner as suggested by Fertner to accurately reconstruct the 
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received signal rather than just approximating it in the time domain (see Fertner column 
3). 

As to claim 22, Turner discloses a method for performing equalization on a digital 
signal (see column 1, line 14), comprising: creating a plurality of delayed samples of the 
input signal (see e.g., block 12, in Fig. 1 and column 1, lines 43-51); weighting the 
plurality of delayed input samples using a first corresponding plurality of adaptive 
coefficients (see coefficients 13, and column 2, lines 3-7); and summing (see summers 
14 and 16) the weighted plurality of delayed input samples along with a feedback signal 
(see the output of summer 24); outputting a result of the summing as an equalizer 
output signal, and modifying the first corresponding plurality of adaptive coefficients 
based on decisions made in the receiver using prior versions of an equalizer output 
signal (see column 2, lines 3-7). Turner discloses all the subject matters claimed in 
claim 22, except for orthogonally transforming each of the plurality of delayed input 
samples, and weighting the plurality of orthogonally-transformed delayed input samples 
using a plurality of transformed adaptive coefficients. Fertner, in the same field of 
endeavor, discloses a digital communication system (see the abstract), comprising a 
filter structure (see Fig. 4). Fertner, shows creating a plurality of delayed samples of the 
input signal (see blocks 80a-80N); orthogonally transforming (see column 8, lines 40- 
41) each of the plurality of delayed input samples (see DFT block 82); weighting the 
plurality of orthogonally-transformed delayed input samples using a plurality of 
transformed adaptive coefficients (see units 84a-84N); and summing (see summer 86) 
the weighted plurality of delayed input samples. It would have been obvious to one of 
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ordinary skill in the art at the time of invention to modify Turner as suggested by Fertner 
to accurately reconstruct the received signal rather than just approximating it in the time 
domain (see Fertner, column 3). 

As to claim 23, Turner discloses an apparatus for receiving a digital signal (see 
column 1, line 14), comprising: a receiver decision device 18; and an adaptive equalizer 
coupled to the receiver decision device 1 1 , the equalizer including a processor to: 
create a plurality of delayed versions of the digital signal (see delay blocks 12); weight 
the delayed versions of the digital signal using a plurality of transformed adaptive 
coefficients (see weighting coefficients 13); sum (see summers 14 and 16) the weighted 
plurality of delayed versions of the digital signal along with a feedback signal to create 
an equalized output signal; and adaptively update the plurality of adaptive coefficients 
based on decisions made in the receiver decision device using prior versions of an 
equalized output signal (see column 2, lines 3-7). Turner discloses all the subject 
matters claimed in claim 23, except for orthogonally transforming each of the plurality of 
delayed input samples, and weighting the plurality of orthogonally-transformed delayed 
input samples using a plurality of transformed adaptive coefficients. Fertner, in the same 
field of endeavor, discloses a digital communication system (see the abstract), 
comprising a filter structure (see Fig. 4). Fertner, shows creating a plurality of delayed 
samples of the input signal (see blocks 80a-80N); orthogonally transforming (see 
column 8, lines 40-41) each of the plurality of delayed input samples (see DFT block 
82); weighting the plurality of orthogonally-transformed delayed input samples using a 
plurality of transformed adaptive coefficients (see units 84a-84N); and summing (see 
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summer 86) the weighted plurality of delayed input samples. It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify Turner as 
suggested by Fertner to accurately reconstruct the received signal rather than just 
approximating it in the time domain (see Fertner, column 3). 

5. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Turner and Fertner, further in view of Suzuki et al. (hereafter, referred as Suzuki) (US 
5,481,553). 

As to claim 4, Fertner does not expressly disclose that the orthogonal 
transformation is a Fast Fourier transformation. Suzuki discloses that Fast Fourier 
Transformation is a well-known type of orthogonal transformation (see column 1, 
second paragraph). It would have been obvious to one of ordinary skill in the art at the 
time of invention to modify Fertner as suggested by Suzuki to alternatively use other 
known techniques instead of the one taught by Fertner to speed up the calculations 
related to the transformation process. 

As to claim 5, Fertner does not expressly disclose that the orthogonal 
transformation is a Discrete Cosine transformation. Suzuki discloses that Discrete 
Cosine Transformation is a well-known type of orthogonal transformation (see column 1 , 
second paragraph). It would have been obvious to one of ordinary skill in the art at the 
time of invention to modify Fertner as suggested by Suzuki to alternatively use other 
known techniques instead of the one taught by Fertner to speed up the calculations 
related to the transformation process. 
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6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Turner 
and Fertner, further in view of Hwang et al. (hereafter, referred as Hwang) (US 
2002/0027953). 

As to claim 8, Fertner disclose that adaptive least-mean square algorithm has 
been used to update the filter coefficients (see column 8, lines 18-42). However, Fertner 
is silent in disclosing the formula cited in claim 8. Hwang, in the same field of endeavor, 
discloses a filter structure which uses LMS adaptive filtering approach. Hwang discloses 
formula: C k (n+1)=c k (n)+ser(n)x*(n-k), for updating the plurality of adaptive coefficients 
(see paragraph 0026-0031 ); wherein er(n)=d(n)-z(n); where, s is the adaptation step 
size, er(n) is the error, d(n) is the receiver decision signal (see paragraph 0026), and 
z(n) is the equalizer output. It would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Turner and Fertner as suggested by Hwang to 
implement the LMS adaptive filtering technique. 

Allowable Subject Matter 

7. Claims 1 1 -1 3, 1 6-1 8, and 20 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEILA MALEK whose telephone number is (571)272- 
8731 . The examiner can normally be reached on 9AM-5:30PM. 



Application/Control Number: 10/534,806 Page 1 1 

Art Unit: 2611 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Leila Malek 
Examiner 
Art Unit 2611 

/L M./ 

/Leila Malek/ 
Examiner, Art Unit 2611 



/Mohammad H Ghayour/ 

Supervisory Patent Examiner, Art Unit 2611 



